The clinical differentiation of post-necrotic cirrhosis from biliary cirrhosis usually presents few problems. Fifty-seven of 300 cases of post-necrotic cirrhosis seen over a period of 20 years showed one or more features of cholestasis (Table I ) but could be diag- nosed from biliary cirrhosis without difficulty. In a further 11 patients, however, the prominence of cholestatic features, such as pigmentation, jaundice, xanthelasma, hypercholesterolaemia, and raised serum alkaline phosphatase levels, led to real diagnostic problems. The present paper describes these 11 cases.
MATERIAL AND METHODS
The cases were investigated clinically, biochemically, Case No. radiologically, and surgically to exclude the presence of extrahepatic biliary obstruction. Liver biopsies were assessed by one of us (P.J.S.) without knowledge of clinical details. Necropsies were performed in five cases.
Needle or surgical wedge biopsies of liver were examined from cases 1 to 10. In cases 4 and 9 two biopsies of different dates were available. Postmortem sections of liver were seen from cases 3, 8, and 11. In all, except the post-mortem section of case 8, both haematoxylin and eosin and connective tissue preparations were examined.
CLINICAL FINDINGS
The age of the 11 patients ranged from 27 to 66 years at the time of onset of illness, with a mean of 46 years 6 months (Table II) . Symptoms had been present for one to three years before the patients' admission to hospital for investigation. Seven L patients were female and four male. None gave a L history of excessive alcohol intake or of recent treatment with known hepatotoxic drugs. All reported taking adequate diets. Previous illnesses included rheumatic heart disease and duodenal ulcer in two patients, and arthritis and sinusitis in one. A definite history of infective hepatitis was elicited from six patients (Table 11) . All patients had a mild normochromic, normocytic anaemia, haemoglobin levels ranging from 10-9 g. to 13.3 g./100 ml. Leucocyte counts varied from 3,500 to 11,000 per c.mm. (Fig. 4) Needle liver biopsy performed in March 1958 showed the presence of a post-collapse type of cirrhosis with broad mature fibrous areas containing approximated portal structures. Regeneration nodules of varying size were present and lobular structure was only preserved in a few places. Inflammatory infiltration was moderate in degree and chiefly mononuclear in type. Bile stasis was slight. There was considerable proliferation of bile ductules, and these extended for a short distance into the parenchyma. The margins of the latter were irregular. A further biopsy provided only a very small amount of liver tissue. In this, inflanmmatory infiltration was less marked.
BLE II
Features of cholestasis, such as pruritus, xanthelasma, skin pigmentation, and high serum alkaline phosphatase and cholesterol levels, were present. The necropsy and needle biopsy findings were nevertheless those of a post-necrotic rather than a biliary cirrhosis.
CASE 5 This Greek housewife aged 35 years presented in August 1957 with itching and jaundice of two years' duration. Examination showed jaundice, pigmentation, and hepatomegaly, and scratch marks were seen on the skin. The serum bilirubin level was 4-8 mg./100 ml. A diagnosis of obstructive jaundice was made but, at laparotomy, no lesion of the biliary tree was found. Jaundice and pruritus persisted after operation. In October 1958 she was again admitted. At Sections of a liver biopsy performed in November 1958 showed nodular cirrhosis with broad and narrow fibrous septa demarcating small regeneration nodules. A heavy mixed inflammatory infiltrate, including many plasma cells and some fibroblasts, was present in the septa and extended into the adjacent parenchyma. There was no detectable bile stasis and only slight proliferation of bile ductules. Liver cells were large and pale-staining.
The clinical features suggested obstructive jaundice. No obstruction was, however, found on laparotomy, and the histological findings were those of an active cirrhosis of 'juvenile' type.
CASE 6 This 52-year-old Hungarian housewife was admitted to hospital in December 1954 complaining of jaundice, itching, and fatigue. She had had infective hepatitis five years previously. Examination showed jaundice, skin pigmentation, xanthelasma, hepatosplenomegaly, and scratch marks on the skin. Laboratory investigations showed a serum bilirubin level of 1-3 mg./ 100 ml., a serum alkaline phosphatase level of 23 to 42 Bodansky units/100 ml., and a serum cholesterol level of 543 mg./100 ml. She was treated with rest and diet with some improvement in her clinical condition. In 1955 laparotomy was performed because of progressive jaundice, but no obstruction to the biliary tree was found, and symptoms and signs persisted after operation. Cortisone was given with little improvement. Postoperatively the serum alkaline phosphatase level was 23 Bodansky unitsllOO ml., serum bilirubin level 3.1 mg./ 100 ml., and serum cholesterol level 178 mg./100 ml. A diagnosis of primary biliary cirrhosis was considered. In May 1958, a severe haematemesis required transfusion. Laboratory investigations at this time showed a haemoglobin level of 12.6 g./100 ml.; white blood cell count 6,000 per c.mm.; serum bilirubin 1-8 mg./100 ml.; serum cholesterol 233 mg./100 ml.; alkaline phosphatase 63 K.-A. units/100 ml.; prothrombin time 14.5 seconds; serum albumin 3.4 g./100 ml. and serum globulin 4.4 g./ 100 ml. Oesophageal varices were demonstrated radiologically. A transplenic venogram showed collateral vessels, and the intrasplenic pressure was 26 mm. Hg. Further haematemeses in February and July 1960 were followed by the development of ascites, signs of hepatic precoma, and deepening jaundice. The serum bilirubin reached 33 mg./100 ml.; the serum cholesterol fell to 110 mg./100 ml., serum G.O. transaminase rose to 146 unitsJml., serum albumin fell to 2.8 g./100 ml. and serum globulin rose to 6-1 g./100 ml. Her condition gradually deteriorated and she died at home in July 1960. Necropsy was not carried out.
Sections of a liver biopsy done in June 1958 showed the presence of cirrhosis. Broad septa of partly mature fibrous tissue surrounded regeneration nodules, and there was evidence of previous collapse. Moderately heavy inflammatory infiltration, chiefly with mononuclear cells, was seen. Some proliferated bile ducts were associated with local accumulations of inflammatory cells. No bile stasis was detected. There was a considerable degree of liver cell degeneration.
The clinical features were typical of biliary obstruction, but no obstruction was found at laparotomy. The needle biopsy findings were those of post-necrotic cirrhosis.
DISCUSSION
Biliary obstruction may occur in a variety of chronic liver diseases other than extrahepatic biliary obstruction and primary biliary cirrhosis. Cholestasis complicating the chronic liver disease of alcoholics is well recognized (Leevy, Zinke, White, and Gnassi, 1953; Popper, Szanto, Steigmann, Terry, Dolaz, and Buckingham, 1953; Phillips and Davidson, 1954 and Zieve, 1958; Ballard, Bernstein, and Farrar, 1961) , usually as transient episodes of jaundice related to excessive alcohol intake (Phillips and Davidson, 1957; Zieve, 1958; Ballard et al., 1961) . These may lead to surgical exploration (Phillips and Davidson, 1954 and Zieve, 1958) . The present patients, were, however not alcoholics and fatty change was rare and slight in the biopsy material.
The onset of symptoms in the present cases was gradual and not usually related to recent infective hepatitis. The mode of onset, failure of obstructive symptoms to clear within a few months, and the histological findings distinguish them from patients with hepatitis having a prolonged obstructive course (Shaldon and Sherlock, 1957; Dubin, Sullivan, LeGolvan, and Murphy, 1960) .
Obstruction to the extrahepatic biliary tree was excluded in all 1t patients. The remaining problem therefore lay chiefly in the distinction of postnecrotic from primary biliary cirrhosis. The morphological features of different types of cirrhosis enable a diagnosis to be made on histological examination in most instances in which adequate material is available. Problems may, however, arise when only small needle biopsies are examined or when the cirrhosis has reached a late stage. Moschcowitz (1952) stated that the end stage of biliary cirrhosis differed little from that of Laennec's cirrhosis.
MacMahon (1958) observed that the typical picture of biliary cirrhosis was greatly altered in the late stages, so that, unless earlier biopsy material was available, histological diagnosis might be uncertain.
In the present series the defining features of postnecrotic cirrhosis were clearly seen in nine of the 11 cases, in spite of the fact that in many of them the amount of material examined was small. In the remaining two cases the appearances suggested a 'juvenile' type of cirrhosis (Harrison et al., 1961) . In one of these (case 5) nodular cirrhosis was present, while in the other the presence of true regeneration nodules was doubtful. The typical histological picture of primary biliary cirrhosis was not present in any of the 11 cases.
Two possible explanations for an association of post-necrotic cirrhosis with clinical features of biliary obstruction must be considered. First, some of the cases may be examples of primary biliary cirrhosis in a late stage. Features of biliary cirrhosis such as bile ductular proliferation, extension of ductules into the parenchyma, and bile stasis and liver cell degeneration at the margins of the parenchyma were occasionally observed, but these may all occur in post-necrotic cirrhosis (Steiner, 1960) . The clinical history of the patients suggests that this explanation is probably not applicable in the present instance, since biopsies were usually done within a year or two of onset of the chronic illness.
Secondly, the cases might be examples of postnecrotic cirrhosis, in which obstruction to the intrahepatic biliary tree has resulted from fibrosis or nodular regeneration. Since 57 of 300 cases of postnecrotic cirrhosis showed one or more clinical features of biliary obstruction (Table 1) , an obstructive component seems to be more common in this disease than is generally recognized. We believe that the 11 cases described represent extreme examples of such obstruction developing in the course of post-necrotic cirrhosis.
The clinical differentiation of these cases from primary biliary cirrhosis and from extrahepatic biliary obstruction can be difficult. Laparotomy may be unavoidable in some patients, but this procedure is potentially hazardous and may, as in one of the present cases, precipitate hepatic coma. Careful clinical observation and full investigation, including aspiration liver biopsy, should however enable a correct diagnosis to be reached in most instances. Percutaneous cholangiography is a helpful preliminary to surgical exploration (Shaldon, Barber, and Young, 1962) .
The prognosis of the condition described is not good; six of the 11 patients died. The mean duration of illness in the fatal cases was three years and six months. The commonest cause of death was hepatocellular failure. The prognosis was comparable to Klatskin's (1958) series of post-necrotic cirrhosis due to anicteric hepatitis in which he observed that five of nine patients died within five and a half to 55 months of the onset of illness. The prognosis when compared to that of primary biliary cirrhosis in terms of mean duration of illness before death was relatively bad; in a series of 23 fatal cases of primary biliary cirrhosis the mean duration of illness was five years and five months (Sherlock, 1959) .
SUMMARY AND CONCLUSIONS
Features of biliary obstruction were seen in 57 of 300 cases of post-necrotic cirrhosis, but gave rise to real diagnostic difficulty in only eleven. In these the clinical course and biochemical features, such as skin pigmentation, pruritus, deep jaundice, xanthomata, and high serum cholesterol and alkaline phosphatase levels suggested biliary obstruction. The histological features, however, were those of post-necrotic cirrhosis in nine patients and of active 'juvenile' cirrhosis in two. Possible explanations for this syndrome are discussed, and it is considered that obstruction to the intrahepatic biliary tree may have occurred as the result of the cirrhosis.
Laparotomy may be hazardous in such cases and needle liver biopsies are essential in diagnosis.
The illness was progressive. Portal hypertension and fluid retention developed in seven patients. Six patients died, the commonest cause of death being hepatocellular failure. The mean duration of illness in the fatal cases was three years and six months. 
